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INORGANIC ANALYSIS. 

Testing Zine Oxide used for the Estimation of Manganese by Potassium 
Permanganate. L. L. de Koninek. (Chem. Zeit. Rep., 1905, xxix., 5.)-The 
process depends on the fact that, if the oxide contains metal or sulphide, these will 
reduce ferric salts to the ferrous condition. The ferrous salt formed will a t  once 
decolorize potassium permanganate solution, whereas the original metal or sulphide 
acts either not at  all or only slightly on permanganate. 

Two to 3 grammes of the zinc oxide are carefully rubbed down in a mortar with 
20 to 30 C.C. water, in which has been dissolved 0-5 to 1.0 gramme of pure iron alum. 
6 N sulphuric acid is then added gradually, with constant shaking, until the solution 
is complete. A single drop of permanganate 
solution should be sufficient to give a distinct rose colour. 

Excess must be carefully avoided. 
E. K. H. 

Note on the Determination of Chromium in Steel. F. Ibbotson and 
R. Howden. (Chewz. News, 1905, c., &)-The following method permits the estima- 
tion of the chromium to be determined on the portion of the sample taken for the 
manganese determination : To the liquid in which the permanganate has been titrated 
50 C.C. of nitric acid (specific gravity 1.20) and 10 grammes of sodium bismuthate 
are added, and the mixture is heated slowly to boiling. As soon as it clear red solu- 
tion is obtained, a little manganous sulphate is added to reduce the permanganic 
acid formed, and boiling is continued for one or two minutes. The small amount of 
manganese dioxide precipitated, which retains only a trace of the chromium, is 
filtered off, and the chromic acid determined in the filtrate, diluted if necessary, 
as usual with ferrous sulphate and potassium permanganate. A. G. L. 

The Determination of Chromium in Steel. F. Ibbotson and R. Howden. 
(Chenz. News, 1904, xc., 320.)-The method depends on the oxidation of the chromium 
to chromic acid in a, nitric acid solution by means of ammonium persulphate in the 
presence of a small quantity of silver nitrate. Steels soluble in nitric acid (specific 
gravity 1-20> are dissolved in as small an amount of acid as possible. After expelling 
nitrous fumes and diluting copiously, 2 or 3 grarnmes of ammonium persulphate and 
0.01 gramme of silver nitrate are added. The solution is heated until the evolution 
of gas commences, and allowed to stand for a few minutes until oxidation of the 
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chromium and manganese is complete. If much manganese is present, it is pre- 
cipitated as dioxide, which must be filtered off, but generally this does not take place. 
The solution is cooled, and the chromium precipitated as lead chromate by adding 
ammonium acetate and lead acetate. This precipitate is filtered off, washed, and 
dissolved in nitric acid, after which chromium is determined as usual. For the 
original oxidation the solution should not contain too much acid; if it is nearly 
neutral, the addition of silver nitrate is unnecessary. 

For steels not soluble in nitric acid, 0.5 gramme of drillings is boiled briskly 
with 10 C.C. of sulphuric acid (1 : 4). When decomposition is nearly complete, 2 C.C. 

of nitric acid (specific gravity 1.41) are added, nitrous fumes are expelled, and 
the liquid is diluted up to 100 C.C. with warm water, any separated tungstic acid 
being disregarded; 20 C.C. of nitric acid (specific gravity 1.20) and 20 C.C. of 0.2 per 
cent. silver nitrate solution are then added, followed by 2 or 3 grammes of amnioniuin 
persulphate. The liquid is heated with vigorous shaking until the evolution of gas 
ceases, when it is boiled for a few seconds, cooled, and diluted. An excess of standard 
ferrous sulphate solution is then added, and the determination completed with 
dichromate solution. Excellent results are obtained unless manganese is present, 
any manganese being reckoned as chromium. 

Steels containing large quantities of chromium and tungsten are decomposed 
with hydrofluoric and nitric acids, the solution being then evaporated with a little 
sulphuric acid and treated as above. An alloy containing over 30 per cent. of 
tungsten and 11.34 per cent. of chromium yielded 11-35 per cent. by this method, 
0.25 gramme of the sample being used. A. G. L. 

Colorimetrie Determination of Phosphorus in Iron and Steel. T. E. Hewitt. 
(PYOC. Engimew' Society of W .  Pennsylvania, xx., 1904, 432.)-The colour obtained 
on passing hydrogen sulphide into an alkaline phosphomolybdate solution is employed 
for the colorimetric determination of phosphorus, and also of molybdenum. For the 
determination of phosphorus, 2 grammes of pig-iron or steel are dissolved in 40 C.C. 

of nitric acid (specific gravity, 1*20), and the solution evaporated to dryness. The 
residue is baked until all acid fumes are driven off, and, when cool, 30 C.C. of strong 
hydrochloric acid are added, and the mixture heated rapidly until insoluble basic 
ferric chloride first appears on the bottom of the vessel. Ten C.C. of strong nitric 
acid are next added, followed by 50 C.C. of cold water when the violent action has 
ceased. The solution is filtered and the siliceous residue on the paper washed with 
2 per cent, nitric acid solution. To the filtrate strong ammonia is added until a 
permanent precipitate is produced, when strong nitric acid is added in slight excess. 
The solution, which should now have a clear amber colour, is heated to 85" C., and 
50 C.C. of ammonium molybdate solution quickly added and the liquid thoroughly 
shaken for five minutes. (This molybdate solution is prepared by dissolving 
225 grammes of molybdic acid in a mixture of 600 C.C. of water and 400 C.C. of strong 
ammonia, and adding the solution to 24 litres of nitric acid of 1-20 specific gravity. 
The liquid is filtered after being kept in a warm place overnight.) When the 
precipitate has subsided, it is filtered, and washed with 2 per cent. nitric acid solution. 

The yellow precipitate is now Grst '( churned up " with very hot water, and a 
known amount of approximately decinorrnal caustic soda added until a clear solution 
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results in the filter. When this solution has run through the filter into a 100-C.C. 
flask, the operation is repeated until all the precipitate is dissolved. Half of the 
total volume of caustic soda used is now added in excess to the solution of the 
precipitate, and the liquid made up to 100 C.C. A larger excess of alkali should be 
avoided. An aliquot portion of this solution is then diluted with water to about 
30 C.C. in a Nessler tube, and hydrogen sulphide passed into the liquid for five 
minutes, when saturation should be complete. The tube is placed in boiling water 
for five minutes, and the contents diluted to 50 C.C. The yellow colour obtained is 
compared with a standard prepared in a similar manner. A standard phospho- 
molybdate solution of suitable strength is obtained by adding sufficient decinormal 
caustic soda to 0.2737 gramme of the yellow precipitate (prepared by precipitating 
sodium phosphate solution with the ammonium molybdate reagent, washing the 
precipitate with 2 per cent. nitric acid, and drying) to dissolve it, and then half the 
amount of caustic soda again in excess, and making the solution up to 500 C.C. with 
water. The 
colour tints are judged by looking through the column of liquid. 

A number of test analyses are appended, showing that the method is capable of 
considerable accuracy. A. R. T. 

Ten C.C. of this solution contains 0~000009122 gramme of phosphorus. 

The Gravimetric Estimation of Calcium. Utz. (Oest. Clzmn. Zeit., 1904, 
vii., 5lO.)-The author finds that Brueck (Zeits. f. angew. Chern., 1904, xvii., 945) 
is wrong in his statement that calcium cannot be quantitatively precipitated from an 
acetic acid solution, as well as from an ammoniacal solution. A series of experi- 
ments have shown that the character of the solution has no influence on the 
precipitation by means of ammonium oxalate. 

An important point observed was that precipitation from an acid solution 
gave a more crystalline precipitate, thus facilitating filtration. H. A. T. 

Methods for the Detection of Acetates, Cyanides, and Lithium. Stanley 
R. Benedict. (Amer. Chem. Jozmz., xxxii., 480.)--Acetates.-The method depends 
on the facts that silver acetate is soluble in water and that the degree of ionization 
of acetic acid is greatly reduced by the presence of an acetate. The solution is freed 
from all metals except those of the alkali group, and made just alkaline with sodium 
carbonate. An excess of silver nitrate is then added and the precipitate filtered off, 
leaving the solution perfectly neutral. The filtrate is next saturated with hydrogen 
sulphide and mixed with a solution prepared by adding two or three drops of normal 
acetic acid to 2 C.C. normal cobalt nitrate solution and saturating with hydrogen 
sulphide, any slight precipitate of cobalt sulphide formed being disregarded. If an 
acetate was present in the original solution, a heavy precipitate of cobalt sulphide 
will be produced when the two solutions are mixed. The test is capable of detecting 
acetate in & solution ; it is applicable in the presence of all strong acids and of all 
weak acids having insoluble silver salts. 

Cyanides.-To test for cyanides in presence of thiocyanates and ferrocyanides, 
the solution is made alkaline with sodium hydroxide, and then about 0.5 C.C. 

of & mercurous nitrate solution is allowed to flow slowly down the side of the 
test-tube, a ring of black mercurous oxide being thus produced. On gently shaking 
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the tube, a portion of the precipitate will dissolve, while the remainder will become 
light gray in colour, owing to the formation of metallic mercury, if a cyanide is 
present. The test will detect cyanide in 5 C.C. of a solution containing 1 part CN 
in 1,000,000 parts of solution. 

Lithiicrn. -Advan tage is taken of the slight solubility of lithium phosphate in 
hot or cold dilute alcohol, sodium phosphate, on the other hand, being diEcultly 
soluble only in cold dilute alcohol. To the solution to be tested a little ammonia 
and one-tenth its volume of sodium phosphate solution are added, and then enough 
ethyl alcohol to produce a fairly heavy permanent precipitate. On heating the liquid 
to boiling, any lithium phosphate present will remain insoluble, whilst the sodium 
phosphate will dissolve; if the quantity of lithium present is very small, the solution 
will first become clear, and the lithium phosphate will only form after some boiling. 
Potassium does not interfere with the reaction. 

For very delicate work a blank test may be made. 

A. G. L. 

Examination of Different Methods of Standardizing Potassium Perman- 
ganate Solution. H. Cantoni and M. Basadonna. (Am2. de Chim. anal., 1904, ix., 
365-371.)-Details of experiments are given from which the conclusion is drawn that, 
in general, the different methods employed for this purpose are not very exact. The 
easily-applied method of standardizing on piano-wire is not to be recommended, owing 
to the impossibility of obtaining wire of sufficient purity, Thus, four separate 
samples gave results differing by 0.00002393 gramme of active oxygen per C.C. of per- 
manganate solution. The impurities, consisting of carbon, manganese, copper, etc., 
usually amount to about 0-45 per cent. Where very accurate work is not essential, 
the authors advocate taking a long piece of the wire, and cutting it into very small 
particles, so as to obtain a homogeneous sample, which should, however, be analysed 
by a gravimetric process. Where an absolutely exact result is required, the per- 
manganate should be standardized on pure iron obtained electrolytically. The 
oxalic acid method yields concordant results, but these are generally too high, owing 
to the adventitious water that the crystals can retain. The use of anhydrous oxalic 
acid, recommended by Hampe, is not advantageous, as i t  is very hygroscopic and 
difficult to weigh. Ferrous ammonium sulphate gives more discordant results than 
either piano-wire or oxalic acid, this being due to the di6culty of obtaining the 
salt perfectly free from the isomorphous sulphates of potassium, magnesium, etc. 
Volhard’s method of running the potassium perinanganate solution into a mixture of 
potassium iodide and pure hydrochloric acid, and titrating the liberated iodine with 
standard thiosulphate solution, is that which gives results in closest agreement with 
standardization on electrolytic iron, and is the one recommended by the authors 
where the electrolytic process cannot be used. c. A. 111. 
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